Background & Aim: The significance of cardiopulmonary resuscitation (CPR) used by nurses in their professional success has been discussed. The aim of this study is to determine the effect of workshop training method on the nurses' knowledge and skill of CPR.
Introduction
Cardiac arrest occurs in case of cessation of effective heartbeat and blood circulation (1) and it is one of the causes of sudden or unexpected death which may occur at any time or place (2) . Cardiopulmonary resuscitation (CPR) operation, as a basic skill, is one of the most important inventions of the history of medicine and a rapid and urgent intervention to prevent death or postpone it in a patient with cardiac arrest (3) .
Various levels of CPR include: Basic life support measures which are conducted for opening the airway and oxygenation and maintaining blood circulation at the primary level, advanced resuscitation measures that are done for maintaining blood circulation and oxygenation at the advanced level and long-term resuscitation measures that are done for brain or cerebral resuscitation and improvement of the brain tissue and stabilization of the patient (4) .
CPR operations are carried out by trained, skillful, knowledgeable and active persons and encountering such an issue must be scientifically and practically qualified based on scientific principles, legal standards and human resources (5) .
The data have shown that adverse outcomes of most CPRs have been a result of selection of inappropriate or ineffective methods and the final results of CPR depend on precision in the details of resuscitation methods which are mostly ignored but most people know the general facts about them (6) . Nurses are among the first members of the treatment team that are present in the early stages of CPR operations. Thus, one of the few issues that is greatly emphasized in training of the nurses is CPR operation training. As stated by Kuckler et al., in the nursing education program the principles of the CPR method must be taught to the nurses so that they will be able to intervene in the operations in the best way they can (5, 7) .
In 1996, CPR training became obligatory for the health personnel in the U.S. and by 1987, 12000000 people were trained in the introductory and advanced courses of CPR (8) . Despite the new techniques in development of knowledge and awareness, lecture is one of the important training methods and is a useful method for group training (9) . Hamilton in a 20-year review investigated the effect of various training methods on the nurses' sustained learning of knowledge and skill and in his conclusion introduced the best methods by means of computer program training and voiced manikins and computer simulation (10) . CPR training not only assures the nurses about acquiring knowledge and skill on CPR, but also leads to their knowledge and skill retention for successful CPR (11) . Since the late 1980s, several studies have been conducted on skill in CPR. Some of these studies showed the effect of presence of trained people on the outcome of resuscitation, in such a way that the results of one of these studies indicated that even the presence of one person with more skills can have a considerable effect on the outcome of resuscitation.
Education researchers believe that every education or training leads to learning but the depth and stability of learning differs in various training methods. A large part of studies in recent years has investigated the effectiveness of various training programs in the field of creating sustainable learning (12) . Monjamed et al. (2005) , in their study, showed that most (6.56%) of the students and 3.64% had achieved the highest level of awareness of basic CPR in the lecture and manikin method and in the lecture and film method respectively (9) .
Adib Hajbagheri (1998), in his study entitled "investigation of knowledge and skill of the medical personnel of Kashan hospitals in the field of CPR resuscitation", showed that none of the research units had good knowledge on CPR and 82% of them had low knowledge and also 71% of the research units had low skills (13) . Cardiopulmonary arrest is undoubtedly one of the most critical conditions that requires urgent and careful action so as to protect life and avoid irreparable damages to the vital body systems. As CPR is conducted based on special protocols and the pre-requirement for its implementation is the reviver's acquisition of underlying knowledge, skill and experience, the step by step training of CPR operation by trained nurses is therefore quite necessary and the present study is aimed at assessing the effect of CPR training workshop on the level of knowledge and skill of the nurses working in hospitals.
Method
This research was a quasi-experimental study as group trial with pre-test and post-test plan by implementing treatment workshop on 140 nurses working in the hospitals affiliated to Zabol University of Medical Science and with the collaboration of the respectable officials of the School of Nursing and Midwifery in 2010. After coordination with the nursing managers and training supervisors of affiliated hospitals and the call for holding workshops and registration of people in the CPR training workshop, during 21 days from 8 a.m. to 2 p.m. groups of 20 were formed and each group underwent 18 hours of training during three days (6 hours of theory and 6 hours of practice, 6 hours of review and test) in the School of Nursing and Midwifery. In the theoretical training, the following were practiced and repeated: epidemiology, the definition of sudden cardiac arrest, basic and advanced resuscitation measures among adults, children and infants, the principles of application of defibrillator (electroshock or ECT), diagnosis principles of arrhythmias and their treatment, injection and medical attentions before, during and after cardiac arrest, postresuscitation complications and care (for 6 hours) and in the practical trainings on Laerdal Company resuscitation manikin (of Norway) and after the provision of equipment for ventilation, tracheal tube, laryngoscopy in Clinical Skills Lab of the Faculty by the professors, skills in heart massage, laryngoscopy, tracheal intubation, fixing and assurance of its application on the manikin were also practiced and repeated. Also, the principles and application of ECT device were explained and on the third day, the nurses' skills were tested.
To hold the training workshop, the faculty members of the University of Medical Science who were familiar with the teaching process and had up-todate knowledge of CPR were used. The workshop was held by means of video projector slide show. The content of the workshop was based on the 2010 Guide to America Heart Association (AHA) (14) and was held in four sections including: opening the airway and maintaining respiration, maintaining the blood circulation, drugs and defibrillator and post-CPR care.
The data collection tool was the knowledge assessment questionnaire of the participating nurses which was regulated in two parts; the first part included personal specifications and the second part was comprised of 50 multiple choice questions on the required measures in basic and advanced CPR operations among the adults, children and infants. From among these, 5 questions were on identification of cardiac arrest and the starting of CPR, 7 questions on opening the airway, 3 questions on maintaining the blood circulation, 9 questions on heart massage, 8 questions on identification of cardiac arrhythmia, five questions on drug injection, 3 questions on the use of defibrillator, 6 questions on intubation and 4 questions on the post-resuscitation complications and care. To determine the knowledge level of the research units, the correct answer was scored 1 and the wrong answer was scored 0. Thus, the maximum score was 50 and the minimum score was 0. The knowledge score at the three levels of good, average and low were considered with the score ranges of 33-50, 17-32 and 0-16.
To investigate the reliability of the tools, as for the questions on knowledge similar studies (such as researcher-made questionnaire by Ms. Mokhtari) were used, its reliability with the coefficient of 83% was confirmed.
Before the starting of the workshop, in order to determine the knowledge of the nurses attending the workshop, the developed questionnaires were given to them and were collected after 25 minutes. At the end of the workshop, the questionnaire was given to the participants once more and were collected after 25 minutes and a pamphlet for CPR training was also given to them. None of the participants were informed of the test for the three months later. After three months, in coordination with the managers and training supervisors and by referring to the location of the participants in the study at a proper time in the hospital conference hall, the 50-item questionnaire was given to them again with slight changes (relocation of the questions and options) and without any changes in the level of difficulty and were then collected after 25 minutes.
Checklist of CPR skills of adults and children consisted of 11 steps, checklist of CPR skills of infants consisted of 10 steps, checklist of intubation skills consisted of 7 steps and checklist of CPR skills with the defibrillator device consisted of 10 steps, and each step was determined, based on the nurses' performance on the CPR manikin, by the scores 1 to 4 (excellent, good, average, bad).
The score range of skills was considered as 38-152 and the skill levels of the samples, as excellent, good, average and bad, were determined within the score ranges of 125-152, 96-124, 67-95, 38-66 respectively. Furthermore, the practical skills of the nurses in the hospital were assessed based on the checklist by two researchers (training supervisors or supervisors participating in the workshop in turns) without people's awareness during CPR operations.
Practical skills of the nurses were determined based on the checklist of the skills of CPR of adults, children and infants and from the standard tools of America Heart Association (AHA) (2010). The level of skill of the participants was determined as excellent, good, average and bad according to the error rate during the resuscitation operations and by means of observation checklist. At the end of the training workshop, the participants evaluated the workshop by completing the survey. The scale used was Likert scale ranging from very good (equivalent to the numerical value 4) to bad (equivalent to the numerical value 1).
The data obtained from the three stages before, after and three months after the end of the training workshop were converted to digital codes and entered the SPSS computer software and were analyzed in terms of descriptive statistics (frequency, mean and standard deviation) and inferential statistics.
Research Findings
The results showed that of 140 participants in CPR training workshop, most people (5.78%) were women and 46% were between the ages of 26 and 30, 73% were married, 70% had work experience of more than 10 years, 52% of the samples were on single shift, 46% of the participants had morning fixed work shift, 43% were on contract in terms of the employment type, 28% were working in emergency and the lowest percent was 2% in Department of Psychiatry and 15% of the total participants had work experience in ICU.
The given results also showed that the lowest score of knowledge was 12 with the mean of 21 and standard deviation of 85.9. The mean of scores was 21 before training, 41 after training and 5.45 three months after training and with paired t-test significant difference (P=0.001) was observed between the scores of knowledge in the three tests.
These results were 47 and 35 respectively with the mean of 41 and standard deviation of 25.12 for the test after the workshop and they were 48 and 42 respectively with the mean of 5.45 and standard deviation of 36.14 for the test with 3-month delay, in such a way that the results of repeated measurement test showed a significant difference between the mean of scores of the pre-test and the test after the workshop and the delay test (P=0.004) (Tables 1, 2, 3) .
In the true and false answers of the test before training, the highest level of lack of knowledge of the nurses was in the field of the principles of application of the tracheal tube, diagnosis principles of arrhythmias and their treatment and drug injection and medical attentions. Also, there was low knowledge before training in some issues such as initial efforts to deal with the patient with cardiac arrest, the maneuvers for opening the airway and the proper way of health massage.
The statistical tests didn't show any differences between the mean of scores of knowledge and gender (P-value<0.05). The statistical paired t-test or P=0.001 showed a significant difference between the skills of men and women before and after training.
The statistical test showed a significant difference between the participants in the morning shift and the others in the afternoon and night shifts in terms of the level of knowledge and skill in the field of CPR. Also, none of the units under study with the work experience of 5 years and less had good skills before training. The statistical test didn't show a significant difference in the score of knowledge acquisition in the participants in terms of the employment type. The Scheffe test with the confidence interval of 95% among the participants didn't show a significant relationship with the level of knowledge in terms of the variable of work experience and going through previous courses, but it showed a significant relationship with the variable of skill. Also, Scheffe test with the confidence interval of 95% among the participants showed a significant relationship with the level of knowledge and skill in the field of CPR in terms of working place (emergency, ICU).
No significant difference was observed with the paired t-test between the average level of knowledge and skill in the three tests by participation in CPR workshops.
The level of skills of nurses based on the checklist of America Heart Association (AHA) before and after training showed that the highest defect before training concerned assessment of patient response, delay in opening the airway, imbalance in the number of heart massages and respiration in two-person or double CPR at the right time and insufficient depth pressure, unsuitable angle of hands, delay in selecting the number of tracheal tube and its placement and pressure with insufficient depth when using electroshock (ECT) pads ( Table 4) . The results also showed that the level of skill of most of the units under study before training was 50% average and after training 43% excellent and 36% good, and this difference was statistically significant. The results also showed that 85% of the participants were very well satisfied with the CPR training workshop.
Discussion
In the present study it was shown that there was a significant difference between the mean of scores of the pre-test and the test after the workshop and the delay test (P<0.001) and also in the true and false answers of the test before training, the highest defect was related to patient response assessment, delay in opening the airway, imbalance in the number of heart massages and respiration in two-person or double CPR at the right time and insufficient depth pressure, unsuitable angle of the hands, delay in selecting the number of tracheal tube and its placement and pressure with insufficient depth when using electroshock (ECT) pads. Barimnejad et al. also showed in their study that in the comparison of the mean of the results of the three tests there was a significant difference between the mean of scores of the pre-test and the test immediately after the workshop and the delay test. They also showed that in the information on pre-test scores, the highest defect of the participants was related to the lack of knowledge on electroshock (ECT) and rhythm identification, which are in line with the results of the study (12) .
In the study by Bakhsha et al. entitled "the effect of CPR training on the knowledge of the nurses working in health centers affiliated to Golestan Province University of Medical Science", the findings showed that knowledge of common arrhythmias caused death and current therapeutic protocols before training were very low and were not so suitable concerning medication, which confirm the results of the present study before the training of the participants. Also, in Bakhsha's research results, it was shown that after training, the level of knowledge increased considerably. However, in some issues such as cardiac arrest, initial efforts in dealing with the patient with cardiopulmonary arrest, the maneuver for opening the airway and the method of doing massages, the knowledge was not considerable. In the present study also, the level of knowledge was higher after the workshop (15) . In the present study, the mean of scores was 21 before training, 41 after training and 5.45 three months after training, and with t-test a significant difference (P=0.001) was 16 ten weeks after training and with P=0, a significant difference was observed between the scores of the three stages, which confirms the present study (11) . In this study, a significant relationship was observed with the level of knowledge and skill in the field of CPR in terms of service location (emergency, ICU) and in the study by Mokhtari et al., the score mean of special awareness at work and non-special awareness at work in the test immediately after training was obtained as 33.18 and 56.18 and with paired t-test a significant difference was observed, which confirms the present study. Holding CPR training workshops in training individuals leads to the effectiveness of the quality of CPR and is the major cause of the possible success of CPR operation (16) .
Furthermore, in the study by Mokhtari et al., statistical tests did not show a difference between the mean of scores of knowledge and gender and showed a significant difference between the mean of scores of skill of men and women before training. In the present study, statistical tests did not show any differences between the mean of scores of knowledge and gender but showed a significant difference between the skill of men and women before and after training (11) . Greig et al. (1996) in their studies showed that the highest numbers of personnel were competent in CPR skill and the different levels of competence varied from 0 to 100% and the score of CPR skill and doing heart compression was ranked the lowest (17) . The studies by Davies, Pottle and Brant (2000) also showed that nurses' performance in CPR was poor (18, 19) . The present study also showed that before training, nurses had a poor performance in CPR (poor performance before training related to assessment of patient response, delay in opening the airway, imbalance in the number of heart massages and respiration in two-person or double CPR at the right time and insufficient depth pressure, unsuitable angle of hands, delay in selecting the number of tracheal tube and its placement and pressure with insufficient depth when using electroshock (ECT) pads.)
In this study, the mean of score of knowledge and skill of the nurses after the training intervention had a significant difference with the mean of score of their knowledge and skills before training (P<0.05). Davies and Madden (2006) proved the effect of re-training on CPR ability in their study (17, 19) . Also, in the study by Mokhtari Nuri et al., the level of knowledge and skill of nurses increased following the CPR training program (11) .
The results of the study by Barimnejad et al. (2003) in this regard indicated the necessity of retraining and updating of knowledge and awareness and upgrading of the level of skill of the health care staff and forming of the expert CPR team in the training planning of hospitals (12) . Adib Hajbagheri in his study showed that none of the research units in CPR had good level of knowledge and 82% of them had low knowledge. Also, 71% of the research units had low skill and 7.5% of them had good level of skills (13) . In the present study, it was also shown that the level of skill of most of the units under study before training was 50% average and after training 43% excellent and 36% good.
Conclusion
Low level of knowledge and skill of the nurses on CPR, the effect of training on promotion of knowledge and skill of the nurses and the necessity of holding regular and continuous courses CPR for stabilization and necessity of holding were the important findings of this study. This study is a strong proof for supporting the vital role of CPR training in promoting the competency and successful operations in CPR, specifically in cardiopulmonary emergency events.
